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WHAT IS CLAIMED IS: 

1 . A system for use with a plating cell configured to plate objects in a 
plating process wherein at least one byproduct/is created in a plating substance 
used in the plating cell, the system comprisingj: 

a purification system configured to rembve at least a portion of the at least 
ne byproduct from the plating substance, wherein the purification system comprises 
at least 

a first processing vessel, 
a second processing vessel, and 

a flow path providing flow from the first processing vessel to the 
second processing vessel, wherein the flow path is configured such that the 
flow from the first vessel to the second vessel is caused by gravity. 



2. The system according to claim 1 , wherein the first processing vessel 
comprises a reacting vessel configured ti remove said at least a portion of the at 
least one byproduct. 

3. The system according to dlaim 2, wherein the reacting vessel is 
configured to supply at least one gas iry the reacting vessel to react with the at least 
one byproduct. 

4. The system according th claim 3, wherein the gas comprises ozone. 

5. The system according lo claim 3, wherein the reacting vessel is 
configured to supply ultraviolet light jin the reacting vessel. 

6. The system according to claim 3, wherein the second processing 
vessel is a degassing vessel configured to remove gas in the plating substance. 
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7. The system according to cpim 6, wherein the degassing vessel is 
configured to supply at least one seconti gas to facilitate degassing of the plating 
substance. 

8. The system according p claim 7, wherein the second gas comprises 
nitrogen. 

9. The system according to claim 1 , wherein the first processing vessel 
includes an inlet near its top and an outlet near its bottom, wherein the second 
processing vessel includes an inlet near its top, and wherein the inlet of the second 
processing vessel is lower than the inlet of the first processing vessel. 

10. The system according to claim 9, wherein the inlet of the second 
processing vessel ranges fromf about .5 inches to about 10 inches lower than the 
inlet of the first processing vessel. 

1 1 . The system according to claim 1 , wherein the purification system 
includes a third processing vessel interposed between the first processing vessel 
and the second processing/vessel. 

12. The system according to claim 1 1 , wherein each of the first and third 
processing vessels comprises a reacting vessel configured to remove said at least a 
portion of the at least oie byproduct from the plating substance. 

13. The system according to claim 12, wherein the reacting vessel of at 
least one of the first and third processing vessels is configured to supply at least one 
gas to react with the' at least one byproduct. 

14. The system according to claim 13, wherein the gas comprises ozone. 
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15. The system according to^laim 13, wherein at least one of the reacting 
vessels is configured to supply ultraviolet light to increase the reaction between the 

/ 

at least one byproduct and the gas./ 

16. The system according to claim 13, wherein the second processing 
vessel is a degassing vessel configured to remove gas in the plating substance. 

17. The system according to claim 16, wherein the degassing vessel is 
configured to supply at least orye second gas to facilitate degassing of the plating 
substance. 

18. The system acc/ording to claim 17, wherein the second gas comprises 
nitrogen. 

1 9. The system according to claim 1 1 , wherein each of the first and third 
processing vessels includes an inlet near its top and an outlet near its bottom, 
wherein the second processing vessel includes an inlet near its top, and wherein the 
inlet of the second processing vessel is lower than the inlets of the first and third 
processing vessels. 

20. The systefn according to claim 19, wherein the inlets of the first and 
third processing vessels are at substantially the same height. 

21 . The system according to claim 20, wherein the inlet of the second 
processing vessel ranges from about .5 inches to about 10 inches lower than the 
inlets of the first ancy third processing vessels. 

22. The system according to claim 1 , wherein the first and second 
processing vessels are operated at atmospheric pressure. 
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23. A system for use with a plating c£ll configured to plate objects in a 
plating process wherein at least one byproduct is created in a plating substance 
used in the plating cell, the system being configured to withdraw at least a portion of 
the plating substance used in the plating cill, to remove at least a portion of the at 
least one byproduct, and to return at least a portion of the plating substance to the 
plating cell, the system comprising: 

a tank for containing the plating/substance used in the plating cell; and 
a purification system according to claim 1 . 

24. The system according/to claim 23, further comprising a pump for 
withdrawing at least a portion of the plating substance from the tank. 

25. The system according to claim 23, further comprising a return pump for 
returning at least a portion of the/plating substance to the tank. 

26. The system according to claim 25, wherein the purification system 
includes a level detector associated with the second processing vessel and wherein 
the return pump is controlled based on a level detected by the level detector. 

27. The system according to claim 23, wherein the purification system 
includes a third processing vessel interposed between the first and second 
processing vessels. 

28. The system according to claim 27, wherein each of the first and third 
processing vessels comprises a reacting vessel configured to remove said at least a 
portion of the at least one /byproduct from the plating substance. 
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29. The system according to claim 28, wherein the reacting vessel of at 
least one of the first and third processing vessels is configured to supply at least one 
gas to react with the at least one byprodi/ct. 

30. The system according to claim 29, wherein the gas comprises ozone. 

31 . The system according to /claim 29, wherein at least one of the reacting 
vessels is configured to supply ultravplet light to react with the at least one 
byproduct and the gas. 

32. The system according to claim 29, wherein the second processing 
vessel is a degassing vessel configured to remove gas in the plating substance. 

33. The system according to claim 32, wherein the degassing vessel is 
configured to supply at least oi/e second gas to facilitate degassing of the plating 
substance. 

34. The system according to claim 33, wherein the second gas comprises 
nitrogen. 

35. The system According to claim 28, wherein each of the first and third 
processing vessels includes an inlet near its top and an outlet near its bottom, 
wherein the second processing vessel includes an inlet near its top, and wherein the 
inlet of the second processing vessel is lower than the inlets of the first and third 
processing vessels. 

36. The system according to claim 35, wherein the inlets of the first and 
third processing vessels are at substantially the same height. 
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37. The system according toiclaim 36, wherein the inlet of the second 
processing vessel ranges from abouy.5 inches to about 10 inches lower than the 
inlets of the first and third processing vessels. 

38. A system for use with a plating cell configured to plate objects in a 
plating process wherein at least pne byproduct is created in a plating substance 
used in the plating cell, the system comprising: 

a purification system cc&nfigured to remove at least a portion of the at least 
one byproduct from the plati/g substance, wherein the purification system comprises 
at least 

a first processing vessel, wherein the first processing vessel includes 
an inlet near its top and an outlet near its bottom, 

a second processing vessel, wherein the second processing vessel 
includes an inlet near its' top, and wherein the second processing vessel is arranged 
such that the inlet of ttjs second processing vessel is lower than the inlet of the first 
process vesse,. and 

a flow path providing flow from the outlet of the first processing vessel 
of the selc 



to the inlet 



;ond processing vessel. 



39. The system according to claim 38, wherein the first processing vessel 
comprises a reacting vessel configured to remove said at least a portion of the at 
least one byproduct, wherein the reacting vessel is configured to supply at least one 
gas in the reacting vessel to react with the at least one byproduct. 

40. The system according to claim 39, wherein the reacting vessel is 
configured to supply ultraviolet light in the reacting vessel. 
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41 . The system according to claim 3|9, wherein the second processing 
vessel comprises a degassing vessel configured to remove gas in the plating 
substance. 

42. The system according to cl^im 38, wherein the inlet of the second 
processing vessel ranges from about .^inches to about 10 inches lower than the 
inlet of the first processing vessel. 

43. The system according/to claim 38, wherein the purification system 
includes a third processing vessel mterposed between the first processing vessel 
and the second processing vessel, wherein the third processing vessel includes an 
inlet near its top and an outlet near its bottom, wherein the outlet of the first 
processing vessel is flow connected to the inlet of the third processing vessel, and 
the outlet of the third processing vessel is flow connected to the inlet of the second 
processing vessel. 

44. The system according to claim 43, wherein at least one of the first and 
third processing vessels comprises a reacting vessel configured to supply at least 
one gas to react with the/at least one byproduct. 

45. The system according to claim 44, wherein the reacting vessel is 
configured to supply ultraviolet light. 

46. The system according to claim 45, wherein the second processing 
vessel comprises a degassing vessel configured to remove gas in the plating 
substance. 
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47. The system according to claim 4fe, wherein the inlet of the second 
processing vessel ranges from about .5 inches to about 10 inches lower than the 
inlets of the first and third processing vessels. 

48. A system for use with a plafing cell configured to plate objects in a 
plating process wherein at least one byproduct is created in a plating substance 
used in the plating cell, the system beipg configured to withdraw at least a portion of 
the plating substance used in the piaffing cell, to remove at least a portion of the at 
least one byproduct, and to return a/ least a portion of the plating substance to the 
plating cell, the system comprising^ 

a tank for containing the plating substance used in the plating cell; and 
a purification system according to claim 38. 

49. The system according to claim 48, further comprising a pump for 
withdrawing at least a portion , of the plating substance from the tank. 

50. The system according to claim 48, further comprising a return pump for 
returning at least a portion of the plating substance to the tank. 

51 . The system according to claim 50, wherein the purification system 
includes a level detectorrassociated with the second processing vessel and wherein 
the return pump is controlled based on a level detected by the level detector. 

52. The system according to claim 48, wherein the purification system 
includes a third processing vessel interposed between the first and second 
processing vessels, iwherein the third processing vessel includes an inlet near its top 
and an outlet near its bottom, wherein the outlet of the first processing vessel is flow 
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connected to the inlet of the third processing vessel and the outlet of the third 

/ 

processing vessel is flow connected to the 7 inlet of the second processing vessel. 

/ 

53. A method for removing at least a portion of at least one byproduct from 
a plating substance used in a plating ck\\, the method comprising: 

flowing a used plating substance from the plating cell to a purification system 
configured to remove at least a portion of at least one byproduct from the used 
plating substance, wherein the purification system comprises at least 
a first processing vessel, 
a second processing vessel, and 

a flow path prov/ding flow from the first processing vessel to the 
second processing vessel, wherein the flow path is configured such that the 
flow from the first processing vessel to the second processing vessel is 
caused by gravity; 

passing the used plating substance from the first processing vessel to the 
second processing ves/el by gravity; and 
at least 



removing 



*st a portion of the at least one byproduct from the used plating 



substance in at least/one of the first and second processing vessels. 

54. The method according to claim 53, wherein the first processing vessel 
comprises a reacting vessel configured to remove said at least a portion of the at 
least one byproduct, and wherein the method further comprises supplying at least 
one gas within the reacting vessel such that said at least a portion of the at least one 
byproduct reacts with the gas. 
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55. The method according to claim 54y£jrther comprises applying 
ultraviolet light to the used plating substance within the reacting vessel to increase 

the amount of reaction between the gas and said at least a portion of the at least 

/* 

one byproduct. / 

56. The method according to cfaim 54, wherein the second processing 
vessel comprises a degassing vessel Configured to remove gas in the used plating 
substance, and the method further comprises supplying at least one second gas to 
the used plating substance within trie degassing vessel such that the second gas 
facilitates degassing of the used/plating substance. 

57. The method according to claim 53, wherein the first processing vessel 
includes an inlet near its top and an outlet near its bottom, wherein the second 
processing vessel includes im inlet near its top, wherein the inlet of the second 
processing vessel is lowe/ than the inlet of the first processing vessel, and wherein 
the passing comprises passing the used plating substance from the outlet of the first 
processing vessel to the inlet of the second processing vessel by gravity. 

58. The me/hod according to claim 53, wherein the flowing comprises 
conveying the used/plating substance from a storage tank to the purification system. 

59. The method according to claim 58, wherein the conveying comprises 
pumping the used plating substance from the storage tank to the purification system. 

60. Tme method according to claim 58, further comprising pumping the 
used plating substance from the purification system to the tank with a return pump. 
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61 . The method according to claim 60, further comprising detecting the 
level of the used plating substance in ther second processing vessel and adjusting 
the return pump based on the detected level. 

62. The method accordinq/to claim 61 , wherein the adjusting maintains the 
used plating substance at a predetermined level in the second processing vessel. 

63. The method according to claim 53, wherein the purification system 
includes a third processing vessel interposed between the first and second 
processing vessels, and wherein the passing includes passing the used plating 
substance through the thirds processing vessel. 

64. The system/according to claim 24, wherein the purification system 
includes a level detector/associated with the second processing vessel and wherein 
the pump for withdrawing at least a portion of the plating substance is controlled 
based on a level detected by the level detector. 

65. The system according to claim 49, wherein the purification system 
includes a level detector associated with the second processing vessel and wherein 
the pump for withdrawing at least a portion of the plating substance is controlled 
based on a level iaetected by the level detector. 

66. Thfe method according to claim 60, further comprising detecting the 
level of the used plating substance in the second processing vessel and adjusting 
the pumping biased on the detected level. 
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